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10/25/03 

             (close book)

1. (50%) Solve the following differential equations.
(a) 
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This is a linear differential equation.
p = 1, r(x) = 
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(b) 
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為not exact，所以要找一個Factor F

找到
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(c) 
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No close-form answer!!
This problem misses a “-“ sign at the right-hand side. The correct problem should be
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 which is an exact differential equation.

(d) 
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The general solution is 
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(e) 
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(f) 
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Let y2 = uy1
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(g) 
[image: image18.wmf]4"4'30

yyy

--=

, y(-2) = e, y’(-2) = -e/2 (7%)
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2. (15%) 
For the orthogonal trajectories of the following curves
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原式同乘


3. (15%)
A tank initially contains 1000 gallons of brine in which 200 lb of salt have been dissolved. Fifty gallons of brine, each containing (1 + e-0.1tcost) lb of dissolved salt, run into the tank per minute. The mixture, kept uniform by stirring, runs out at the same rate. Find the amount of salt y(t) in the tank at any time t.
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   其中 符合1-6解非齊次之方式

令
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其中
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4. (15%)
Apply Picard’s iteration to solve y’ = y- y2, y(0) = 1/2.

[image: image44.wmf](

)

(

)

(

)

ò

ò

ò

ò

ò

ú

ú

û

ù

ê

ê

ë

é

÷

ø

ö

ç

è

æ

-

+

-

÷

ø

ö

ç

è

æ

-

+

+

=

-

+

=

-

+

=

ú

ú

û

ù

ê

ê

ë

é

÷

ø

ö

ç

è

æ

+

-

÷

ø

ö

ç

è

æ

+

+

=

+

=

+

=

÷

ø

ö

ç

è

æ

+

=

x

x

x

x

x

x

x

x

x

x

y

x

x

dt

t

dt

t

t

x

y

x

dt

dt

t

f

x

y

0

2

3

3

3

3

0

2

0

2

2

0

0

1

48

1

4

1

2

1

48

1

4

1

2

1

2

1

48

1

4

1

2

1

16

1

4

1

2

1

4

1

2

1

4

1

2

1

2

1

4

1

2

1

4

1

2

1

2

1

,

2

1



[image: image45.wmf]246357

0

1111111111

2416962304244848016128

1

1

x

x

tttdtxxxx

y

e

-

æö

=+-+-=+-+-

ç÷

èø

\=

+

ò


5. 
(15%)
What R should we choose in the following RL-circuit with E = E0 = const and L = 10 henrys if we want the current to grow from 25% to 75% of it final value within 0.01 sec?
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Final value of I =
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其中
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